Introduction water (ml). Similar procedure was repeated for OAC determination using commercial cooking oil 115 the absorbing agent. Emulsifying stability and activity (ES and EA) were determined by (Neto et 116 al. 2001 ) described method with certain modifications. About 5 ml of flour dispersion (10 mg/ml 117 of water) was homogenized with 5 ml of oil for 1 min. through vigorous shaking. The emulsion 118 was then centrifuged (Sigma 2-6, Germany) at 1100 rpm for 10 min. Height (cm) of emulsified 119 layer (ELH) was deducted from the total height of the tube contents (TC) to estimate the EA, 120 EA=(ELH/TC)×100. ES was obtained by heating the emulsion at 80°C for 30 min. before 121 centrifuging at 1300 rpm for 10 min. ES was then calculated by ES=(ELHA/TCA)×100, where 122 ELHA is the height of emulsified layer after heating and TCA is total content of the tube before 123 heating. The effect of concentration of EA and ES was determined by varying the capacity. The 124 method established by (Coffmann & Garciaj 1977) for determination of foaming stability and 125 capacity (FS and FC) of flours was employed in the current study. About 100 ml of distilled water 126 was mixed with 10 g of flour. The suspension was mixed vigorously for 5 min. on magnetic stirrer 127 (Irmco MSC Digital, Germany). The initial solution volume V1 and the final solution volume V2 128 were recorded (graduated cylinder). Foaming Capacity (FC) was also calculated from the formula forced air convection oven (IM-115, Germany) at 103 °C for 24 hours. The sample was then 145 weighed on digital balance (0.01 g precision; TE-313S-DS, Germany) and MC was calculated 146 through MC=Winitial -Wfinal. MC was also determined through FT-NIR spectroscopy. Flour 147 samples of different moisture level were utilized to develop the model for calibration and 148 multivariate analysis was conducted after gathering their spectra. Unknown sample was then 149 analyzed against the calibration to give the moisture contents. Crude protein was determined 150 through semi micro-Kjeldahl method (AACC adopted method 46-13; American association for 151 clinical chemistry, 1995) and auto protein analyzer (Kjeltec 2400 auto-analyzer, Hillerod, 152 Denmark). Here 1 g of flour sample was used along with keeping nitrogen to protein conversion 153 factor of 5.7. AACC method 38-12 was utilized to determine gluten contents of the selected flour 154 samples (25 g each). 155 Analytical method 156 NIR Omega G Analyser (Bruins Instruments, USA) was employed to analyze different parameters 157 (protein, starch, fat, moisture, gluten) of the flour and grain samples. The spectral transmissions 158 range was 700-1100 nm with 5 nm scan increment, measured at controlled room conditions of 159 24±1°C, RH 34±2%.
160

MIR spectroscopy 161
The FTIR transmission spectra were recorded at Burker-TENSOR 37 FTIR spectrometer with 162 Michelson interferometer. Working range of the spectrometer was 4000-12000 cm-1 and spectra 163 generated were interpreted on the basis overtones of different functional groups in the product.
164
Resolution of spectrometer was 4 cm-1(max scan interval value was 2 cm-1) with maximum scan 165 time kept at 5 seconds. MIR spectra were recorded at Opus 6.0 Burker Software using attenuated 166 Total Reflectance (ATR) unit. The reference spectrum (empty sample bottle) was utilized as 167 background measurement before loading in sample's spectra. About 8-10 g of sample in a sample 168 bottle was utilized to generate the spectra in diffused reflectance mode. Three spectra per sample 169 were recorded by rotating the sample bottle at 120°. The measurements were carried out under the 170 controlled conditions of temperature 24±1°C, RH 34±2%. Each spectra were the average of 3 scans 171 per object.
HPLC Determination 173
Sample preparation and bleaching reaction 174 For quantification of BPO and BA separate procedures were carried out. About 50g of flour was 175 blended with 1.5mg of BPO (bleaching agent) to achieve a concentration of 30µg/g. The mixture 176 was passed through polyester sieve (400 mesh/cm2) to attain homogeneous blend and held in dark.
177
The bleaching reaction (performed at room temperature) was monitored after every hour. The 178 product of reaction was extracted every hour for a period of 8 hrs, finally a sample at 12 hrs and 179 16 hrs. Then samples were analysed through HPLC and compared with the commercial standards 180 and calibration graph for the quantification. Associated peaks (matching with the standard) were 181 considered for generation of results.
182
Calibration Graph for BPO 183 Standard stock solution (SS) was generated by dissolving pure BP (60mg/L) in diethyl ether (100% 184 purity) and working standards were obtained by diluting SS with appropriate volume of diethyl 185 ether. For BA stock solution, pure compound (100mg) was dissolved in 100mL of methanol and 186 working standards were prepared by diluting the stock solution. Calibration curve was then 187 generated by plotting the absorption peaks against concentration.
188
Extraction Procedure for BPO and BA. 189 The standard procedure was carried out (at room temperature) in a flask with grinding stopper.
190
About 100mL of diethyl ether was added to 50g of flour (already mixed and sifted with bleaching 191 agent). This mixture was shaken vigorously on a magnetic stirrer for 10 minutes and left to settle The oil absorption capacity (OAC), as presented in the Table 1 , showed that the SF sample has 228 highest lipophilic tendency of 2.87 mL/g. Highest OAC (188% compared to 146% for WF) and 229 WAC (408% compared to 140% for WF) was observed for SF4 and highest WAC was also 230 observed for the same. Different flour mill samples had almost similar results for OAC.
231
Water Absorption Capacity (WAC) was also higher (140%) for WF compared to SF (<123%).
232
Results revealed that emulsifying Activity (EA) was higher for WF (43.7%) whereas stability (ES) 233 is higher for all SF samples (<42%). EA and ES of the WF and SF were observed to vary with the 234 process of milling. The emulsifying properties vary inversely, therefore WF had highest EA and 235 lowest ES. Foaming Capacity (FC) and Foaming stability (FS) collectively form the foaming 236 properties of any flour. Both of the properties are directly proportional to one another, which were 237 observed to be higher for WF (12.9% FC and 1.94% FS). FC and FS of WF is more (<12% and 238 <1% respectively) compared to all SF samples (>9% and >1% respectively). A highly significant 239 difference (P < 0.001) was observed when values were compared statistically with WF. 
244
Results (Table 1) showed that WF has higher gelation capacity (GnT=59.21°C; LGC=8%) 245 compared to all SF samples (P<0.001 when datasets were compared with the WF dataset). It can 246 also be observed that both considered parameters for gelation capacity are directly related to each 247 other such that increase in one also shows increase in the other. dataset. This shows that quality of SF was deteriorated while processing and refining. 256 Benzoyl peroxide concentration 257 BP and BA were determined simultaneously using gradient analysis (Table 3 ). The retention times 258 were observed to be 17.5 min for BP and 7.8 min for BA ( Fig. 1 & 2) . The maximum absorption 259 of BP was at 195 and 235 nm, however, a wavelength of 235 nm was used for measuring the 260 compounds considering the possible interference from the food ingredients. The calibration curve 261 had excellent linearity within the range of 0.05-16 µg/g for BP and 0.2-15 µg/g for BA. When run 262 on isocratic gradient with 55% ACN, an excellent linearity was obtained for BP, however BA was 263 not detected. Therefore, measurements at gradient conditions were further processed to generate 264 the comparison.
265
BP is a free radical initiator and therefore, it causes the oxidation of carotenoids by free radical 266 mechanism. The process (Fig. 3 ) leads to the formation of benzoic acid as a by-product (Saiz et al. Flour sample (WF) (Fig. 2) . In the controlled samples, 30 µg/g of BP was added to the wheat flour 269 samples and 99.5% recovery (29.5 µg/g) was observed soon after adding. After 3 hours of 270 bleaching, the amount of BP reduced significantly to 4 µg/g ( Fig. 4 ) that reached to zero after 8 271 hours. The contents of BA were observed to be 2.84 µg/g as recovered soon after the addition.
272
This quantity increased to 8.9 µg/g after 3hr and increased further to 13.5 µg/g after 8hr. The 273 contents of BA were determined again after 12hours though very small increase in quantity was 274 observed (13.75 µg/g), which shows that the process of conversion got stabilized with slight 275 variation. To confirm this, the floor was analyzed again after 16 hrs and quantity of BA didn't 276 change much (13.77 µg/g). Local standards for maximum acceptable quantity have not yet been 277 specified however, international standards (60 µg/g for BP; 0-5 mg/kg for BA as per body wt. by 278 JECFA acceptable daily intakes) were considered in the current study. Analysis of WF and SF 279 available commercially for BP and BA showed higher rates of BA in the SF samples (Table 4) .
280
This indicated higher amount of BA intake when SF based products are consumed.
Estimation of daily intake 282
Estimation of dietary exposure of BA through just wheat flour consumption was estimated (Table   283   5 ). Since flour is important component of people diet therefore it was deemed necessary to give 284 the level of exposure through flour only. Rest of the food groups such as noodles and drinks, 285 though unavoidable, also contain certain amount of BA but they were not considered in the current 286 study. As evaluated through questionnaire study most of the considered subjects (72.5) were 287 consuming SF as purchased from the flour mills.
288
HPLC was used for quantification of BP in both white and whole wheat flour samples. BA was 289 also determined because BP was decomposed into benzoic acid within limited days (Fig. 4) . A 290 research on bleaching agents including BP and BA by HPLC during bleaching process of wheat 291 flour. The retention time of BP was 17.5 min and that of BA was 7.6 min. After 30 hours of 292 bleaching BP concentration was 11 ppm. After 3 months its concentration was reduced to 6 ppm.
293
These results demonstrated that when benzoyl peroxide added to flour their greater amount was 294 decomposed into benzoic acid within limited days of treatment. The analytical results of present 295 study showed that that retention time of BPO was 17.5 minutes and BA was 7.5 minutes at 235nm.
296
In WF samples no content of BP and BA were found. In white flour samples BP content ranges 297 from 6.6-21 mg/kg and BA content ranges from 13-28 mg/kg. and also has detrimental effect on the protein composition. The higher water retention is may be 338 due to the absorption of water in the starch granules which also limit its propagation. In case of 339 WF, the flour is produced through grinding the whole seed (endosperm and periphery) which is The flour at the beginning of the process comes from the endosperm, which is rich in starch and 369 as it reaches the end of grinding, flour comes from periphery which is rich in ash, pentosan and 370 protein. During the milling process, the seeds pass through heavy grinders to attain fine powdered 371 flour. This flour is further sieved and final product, obtained after series of sieving and treatment with BP, is packed and sold as commercial white flour used for bakery items. Most of the 373 components such as crude protein, gluten, damaged starch datasets showed highly significant 374 difference (P<0.001) with the WF dataset. This shows that quality of SF was deteriorated while 375 processing and refining.
376
Flour mills consume benzoyle peroxide (BP) to improve the appearance and white colour of flour.
377
BP is a free radical initiator and therefore, it causes the oxidation of carotenoids by free radical 378 mechanism. The process (Fig. 3) BA is 150 mg/L according to European community food safety regulations (EC, 1995) , which 393 means daily intake of 55.8 mg of BA per person or 0.8 mg/kg body weight assuming 70 kg of 394 weight is allowed (Solomon et al. 2005) . According to JECFA acceptable daily intake was 0-5 395 mg/kg for BA and benzoate. Intake of benzoic acid in sensitive persons, lower than 5 mg/kg of 396 body weight per day has been observed to cause non-immunological contact reaction. A few 397 studies have reported strong allergic reactions such as urticarial, pruritus and rhinitis to benzoic 398 acid and benzoate exposure. According to current study, Table 5 , SF consumers gain 44.3 399 mg/kg/bw of BA per day which is above maximum allowable intake (5 mg/kg/bw) compared to 400 those who consume WF.
401
Wheat flour is an unavoidable commodity. This shows that white SF as produced out of milling 402 process are contributors of excessive amount of toxic benzoic acid (BA) in the consumers' body.
Results of current study indicated very high amount of BA entering in human body upon 404 consumption of SF. In China standard limit of BP is not exceed 60 mg·Kg1; the maximum content 405 of BP in wheat flour is 80 mg/Kg in the US, in Japan 300 mg/Kg, and also 50 mg/Kg in United 406 Kingdom. In China, permissible amount of BPO are 0.045, 0.05 0.06 g/kg according to standards 407 of food additives regulation (Wei et al. 2006 ). According to Japanese regulations allow the use of 408 diluted BPO (19-22% w/w) in wheat flour which is lesser than 0.30 g/kg. In France, the use of BP 409 is strictly banned. In UK and USA the permitted level BP are 0.05 g/kg, 0.045 g/kg respectively 410 (Saiz et al. 2001) . These standard limits demonstrated that the concentration of BP in SF was 411 within permissible limit, however when this value was calculated on the basis of Avg. Daily Intake 412 (ADI) and Estimated Daily Intake (EDI) ( Wheat flour is one of the most important ingredients of the food being consumed most frequently.
419
To improve the baking quality, SF is often used instead of WF. Increased demands of fine texture 420 and bleached colour has led to the enhanced concentration of BPO being added to the flour.
421
Extensive milling and increased BPO reduced the nutritive value of SF and enriched it with the 422 toxicant such as BA (as degradation product of BPO). Among various parameters of flour quality, 423 protein and ash content in WF sample was more than SF samples. Therefore, there is need to 424 improve wheat flour quality being sold in the market by limiting the rate of BPO added as 425 bleaching agent. HPLC analyses effectively demonstrated the dissociation of BPO to BA, which 426 means that BA in SF was due to BPO added as whitening agent. 
